R

H
!
CLASS!FICATICN CONFTHENTLAL 3
CENTRAL TNTELLIGENUE AFENGT 25%X1
INFORMATION REPORT
! \
COUNTRY V3SR DATE DISTR. 7 Feb 1953
SUBJECT Beckground of Boiler Constuction and Usages. NO. OF PAGES .
NO. OF ENCLS. ' 25X1
E(%;(\J(EJERED l:, u.gn:o BELOW)
ATE SUPPLEMENT TO
ACOU IRED REPORT NO. 25X1
E |

- THIS IS UNEVALUATED INFORMATION

25X1

1. Prior to World War II, technical development in the Soviet boiler industry was
| «1ow and most £ the existing enterprises belonged to foreign firms. Although
there were a Tew Soviet boiler manufacturing firms in the USUR at tliat time,
such ag Putilov and Cbuxkhov in Teningrad, Kolomna Locomotive Factory. nuear
Moscow, Briangk Machinery Worke aear Orel, and the Government Ship Building
Company et Nikolaev on the Blacs Sea, most boilers were imported from Germany
and the UK.

2. FPollowing World War II, the Heat-Technology Institute (Moscow TeplotechnickeskiJ
Institute) wus croeted in Moscow, for research in the utilization of fuels. Work
vas centered on the production of high-pressure steam, replacement of water by
mercury, sodium, potassium alloys and volatile-organic substences, and fuel
analysis. Many experiments were made with powdered fuels, then a novelty in the
USSK, and on gas generators for mobile tiansportation in light of liguid fuel
sportages. Benson, Lefleur and Schmidt-Hartmann boilers were carefully studied
at thiz Institute as well. From 1929-1933, many of the techmiciaps at the
Institute were removed -<during the recurrent wave of terror, and all creative
work came t0 an end. During this period, Professor Sergej Dririctki), one of
the Institute's top researchers, disappeared for good. Following 1933, the In-
stitute was re-organized, and work on foreign boiler investigation; chiefly cof
German design, began again. ’

3« Prom 1933 to 1941, vertical boilers were used largely in the USSR for small,
mobile-power installations, such as. cranes, elevators and excavators, while
ctasr countries were using electric end internal combusiion notors; this was due
to shortages of fuel and electrical know-how. Just prior to World War II, these
verticel boilers, produced at such places as Kiev, Leninskaja Kusnia, and Khar-
kov Parovose Femontny) Zavod, were trisd out on the chief railway lines such as
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the Leaingrad-loscow, Kiev~Kharkov and Yeoscow-VYiadivostok, with no great success. g
Vertical boilers used were: o - 1
a. Shukhov Boiler - Vertical, with horizontel water tubes. :,"'
Height = 3055 - 4550 mm.
Diameter = 850 - 1350 mm.
Working Pressurs = 3 Atm.
Water2Content, per’
ifm = 50 - 60 1. of heating
aurfece {Galloway type.)
b. Vertical FPire-Tube Boiler - Heating surface of 10 - 40 m®.
Height = 1750 - 3600 mm.
Diameter = 650 - 1500 mm.
Working Pressure = 8 Atm.
Water Conten% per R
i 60 - 80 "1, of Resting
. . of Beeting
gurface.
Tais type vas difficult to clean, And dangercus due
to'high water content. ’ )
o' Lanceshire Bosler - USSR Standard - . .
A two°fird-tobe hvating surface = s 100 sgiare meters pressure of
: ) 10 Alt. maximum
Length of furnace grate = Not more than 2.0 - 2.4 zeters |
1/m= of hesting surface. . . = 22-28 kgs of steam per hour
Surface of the evaporation mirrer ' e
.. 1n ratio to the heajé'ing surface . o 0,22 - 0.3.
Floor surface per 1/m“ of heating . ‘ .
. swifdce .. e = 0. - 0.5
" Véjume of ‘the steam space per one :
square meter of heating surface = 88 - 100 litres.
Firnsse was placed Ingide the Pire—tibe, although owtside firmaces were used
for damp fuels such ag peat, Pire-tubes wers wave. or amooti~-fortified
surfaced "(Adameon typdJs “If T is the diameter of the barrel of the boiler,
© and 'Q  the dlancper Pf the fire-tube, them: :
A e 0.5D" for .one _'fii’e'-‘.hi:.b'e ‘boj.i&i',‘ o i
L. a7 0l D <250 mm v, 300 mm for B, ¥ive:tube bollers.
_ Games, after passing. through fire-tuiss.¥eat sEGUl {Us Vardel of the boll-
7 #r, bus in order to escape overheatlug of the; slean-apace in' the upper. part
.. of the ,‘§lo‘ilqr;. & steam superkester was ‘placed imiediately after the fire- §
tubes td'‘cool” the gaeses. 4
b, The Butiiov concern . Leningred,’ built‘oou.ars with double heating; gases from.
two fire-tubes of ;&m type feturned thrvugh the water by mewns of
w2y thin fire-tubes, This comtinstion of Lancashird’boiler with Tire-tibe
oved an economical space saver in boiler rooms, bet'¥ms hard to clean due to
the {ow rutio of the fire-tibe sectior to the surface of the grate, equal to .
0ul2 ~ 0wi3. The Lancashire type boiler was most pwredominant in. Soviet industry .
prior to World War II, such a8 chemical and distillation faciories {Vodica-Zavody)
where pover and stean were important elements.
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In 191+O the Soviets care™ylly studied instruciions from -the -German "Union of
Quuers of large Water-Volume Bollers". Materials were gathered to build small,
Germa.n-type, one fire-tube boilers, with heating surface equal to 15 - 50 square
meters, and working presuyure equal te & - 15 Atm, slthough no_such boillers, to
my knowledge, were ever actually produced.

Locomobiles and locomSbile boilers, popular in the USSR during the World War I
era, were still being built by the Krasnyj Kotelshchik cgncern in Kherson, and
the Kolouna Locomotive Factory prior to 19k1. ‘wo types were most prevalent,
both containing numerous fire-tubes with & furnace inside the boiler, *“he same

as was used for locomotive boilers. These were pretty much copied after Wolf and
Company, Magdeburg, and the German Lange boiler. Specificaticns were:

Diameter of fire-tube 45460 mme -

length " " 2000 - 2500 mm.
Acting surface of all . _ .
fire~-tubes = . 0.16 - 0.20 of the surface grate.

Superheaters, in large locomotives on.ly, were placed .r the smoke-box. In some
later boilers, fire-tubes were shortened to 140-1600 mm, in order to have hotler
gases and a better superhsating of steam. )

Return-Tubular Boilersy copied from Garman-type Shiff Kessels, Melzer Betrieb,

Halle, were made in large quantities in the USSR. They had reverse fire-tubes

and an internal furnmace, with a heating surface equal to 100 sguare meters.

Used principally for river steamers, the hot gases: from the furnace passed R
through +theé upper group of fire-tubes to the end of the boiler, then returnec

through the lqwer group of fire-tukes to the smoke-ataqlsnat the face of the

boller. Steamboats, complete with boilers, were built at the Leninskaja Kuznia
factory in Fiev, then dismantled, losded on trains, and sent to Vladivostok,

. where they were reassembled. Small guntoats were hastily built at this Pectery

in 1940-17k1, and gent to the Amuyr River and Vladivostok, aispite pubiicity to

* the effect tat the Far East was technically independent of Buropean USSR assist-

ances Simdlar \cogstruction wae underway at the Kamenka, or Dnieprodzerdzinsk
fact(}ry H B . - c e N - ~

Loconotives were a.lmost exclu.um,, built-at Kolomho "Pardvésostroitelnye Zavod

near Moscow. These vere large, SHCH-type. models.designed by Enginecr Shehukine.
Average loed for ‘these wss , J2 - 1b passenger cara. at a speed of ‘75 - 85 kilo-
meters per hour. Pricr to World War II, great efforts were made in the USSR

to replace steam exgines with Diesels s, the best model by Professor Lomonosov [m]
These weru' ot succas-'m.. dnhg‘to ‘extrems vibration.

Although small steam inatalié‘tioms were being: converted to internal combustion”
motors by 1941, large powez;‘staticns atill velied heavily on steam. Marize
boilers were of Babcock & Wilson design, with a s\gperh;ater on top and 22 rows of

vater-tubes: .
) PR

Diameter = .. 85 - 102 my. .
o “length © . &7 Tup to 8 meters (a.verage
NN o 35 - 55 m)
", Incitnetion of tubes = ik or 1:5

Hot gases made two to three turns through the tubes due to high, narrow
boilers, Steam superheaters wewe placed betveen the weter tubes gnd the
boiler: drumss: ‘The-surface of the supe;rheater m equa.l to °ithsf‘g$_of

the heating surface or 35p. S ety L ’

Fa..tory bo;lers na.d usually 7 - 10 rows of uater-tubes y their inclination equa.l
to 1:3. Up Yo 300 square meters of hesting swrface boilers had one drum, over,
that they hefl two or three drums,. Moximm pressure allowed was 15 itm. Large
factories uged vertical boilems of Sterling dqsign, with additional screening.
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These. had up to three drums, with.pm’réere‘dﬂoal mmaeai'. mwm vers mimipa.l.‘ly
made in factories at Leningrad, Fikolaev and Hn@'\itggorsk.‘:' R

11l. Boilers were,vell made, but teoke down freguently, espsci electro-central towm
heating systems, due to poor maintenance. Steel deteriorated rapidly due to
leck of cleanihg, and holes.appeavsd dn tubes; barrels and:drums afiter.a yeaxr?s
use. Lot . e - . . :

12, Up tc i19bl, the Benson iype bojiler.was of -great interest.to Soviet. epgincers.
Tnese, however, were abandoned with ‘the advent . of ‘gas generators working on.wood
and chaycoali In the Beison-type boiler, water.was pumped through spiral +ubes,
heated to 374°C, where heat of evaporation was O, and water passed into the
steam of the:samé volure and -224 Atm of pressure. This steam passed through the
tubes of a superheater, then through a:reductor, bringivg-it to a noedel working
pressure, where 1t . is-‘dlrected into the turbine. Circulating tubes and drums
vere not requireds Tubes were small, in diameter, equal to 20 - 32 mm. .EBfficiency
coefficient of this boiler was fourd to Ls over 90%. °

13. Foliozing was & list of recommend recdine for. boilexr: eaginéers .in.the. USSR up
to-1041e .
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